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Introduction 
If one were to go to a college or university library to the 
section of books on the topic of perception and try to find a 
definition of perception, one would soon discover that there are as 
many definitions as there are books on the shelves. A few of the 
books begin by attempting to define or describe perception in a 
general manner, and fewer still attempt a formal definition, yet 
the majority of books devoted to the topic of perception jump into 
the process and mechanics of perception with nothing more than 
an implied understanding of what they are attempting to describe. 
This results in much confusion, especially when some descriptions 
of perceptual processes are built upon neurological foundations 
and others are built on psychological and cognitive foundations. 
To add to the confusion is the wide range of testing and training 
techniques that are clinically used for so called "perceptual 
difficulties." Many professionals involved in education, health, 
and human advancement are concerned with perceptual 
functioning. Among these are: educators, who are concerned with 
the perceptual skills of students as they relate to academic 
performance; speech language therapists, who are concerned 
with auditory and language perception; occupational therapists, 
who are interested 1n perceptual-motor functioning; 
developmental optometrists, who are interested m visual 
2 
perceptual skills; counselors and psychologists, who are 
in teres ted in testing and diagnosing basic perceptual and 
intellectual skills; and those involved m cognitive rehabilitation, 
who are working with perception as it relates to the rehabilitation 
of skills that may have been lost due to brain trauma or disease. 
Within each of these professional circles definitions of perception 
have been operationally defined by the testing batteries that are 
used to diagnose a perceptual dysfunction. Many of these testing 
batteries involve cognitive and reflexive components which tend 
to lead to a hazy distinction between dysfunctions of neurology, 
perception or cognition. 
Is perception simply a neurological reflex or is it a result of the 
psychological or cognitive characteristics of the individual? Or is 
perception a unique phenomenal process itself; more than simple 
nervous reflexes, and a prerequisite to - yet independent of - the 
cognitive processes? This essay will explore a definition of 
perception that describes the phenomena of perception as a 
umque process in itself but thoroughly integrated within a 
continuum stretching from the chemical/neurological to the 
cognitive/psychological. This essay is meant to provide those 
professionals working 1n education, health, and human 
advancement some general perceptual principles, insights, and 
understanding concerning human perception. It is hoped that 
these insights will be helpful in the testing, diagnosis, and training 
of perceptual difficulties. 
3 
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Definitions of Perception 
There are some common words that appear over and over in 
general descriptions and definitions of perception. The words 
commonly found are; process, extraction, and information. The 
manner m which these words are used to define perception is 
usually as follows: Perception is the process of information 
extraction. The following are some examples. 
The world is filled with objects and events that combine to 
create a kaleidoscope of potential information. Though much of 
that information is irrelevant for people's daily needs, some of it is 
absolutely essential. So that they can use this information 
effectively, human beings are equipped with specialized machinery 
for capturing this information and for translating it into a language 
that can be understood by the nervous system. In this translated 
form, the selected information is digested by the brain, culminating 
in perceptions of the world. These perceptions then guide people's 
actions in the world around them. I 
The senses - seeing, hearing, touching, tasting, feeling - are the 
windows to the world. These sensory organs feed the brain 
information about the environment, and the brain interprets this 
information, matching what is happening with what previously 
happened. The operations of the sensory system and how they 
transform the sensory data into perceptual experience are clearly of 
central importance to human functioning.2 
Perception is the active process of locating and extracting 
information from the environment} 
Sekuler + Blake, p. 1 
Lindsay + Norman, p. 3 
Solan, p. 168 
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Perception involves being aware of the world, its characteristics, 
objects, places, and events. It involves obtaining information about 
the world with our sense- organ systems.4 
We broadly define perception as the process of information 
extraction..... The way the individual gains knowledge about his 
environment in this quest for adaptive behavior is of prime 
importance. The gaining of such knowledge necessitates the 
extraction of information from the vast array of physical energy 
which stimulates the organism's senses. Only those stimuli which 
have cue value, i.e., which trigger some kind of reactive or 
adaptive action from the individual, should logically be called 
information. For our purposes perception will be defined as the 
process of information extraction.5 
These terms - process, extraction, and information - will be 
explored further to arrive at a deeper understanding of the 
uniqueness of the perceptual process. But first a brief discussion 
of scientific thought and method as applied to the study of 
humans will be presented. This presentation will provide a 
foundation for the building and discussion of a definition of 
perception as well as serve as a useful analogy for perception 
itself. 
Schiff, p. 4 
Forgus + Melamed, p. xiii, p. 1 
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Science: A Wholistic Approach 
Wholism is a philosophy m which whole entities are 
fundamental and determining components of reality and have an 
existence apart from a mere sum of their parts. In wholism the 
whole is considered greater than the sum of its parts. This essay 
takes a wholistic approach to the area of human perception by 
starting with the premise that the human being is much more 
than the sum of a set of parts. A wholistic approach, however, 
does not refer to a scientific approach resulting in or searching for 
all-encompassing, absolute, or unlimited models of human 
function, rather it means recognizing the limitations of our models 
as we squeeze from them lessons of truth. 
Gregory Bateson, in his book Mind and Nature introduces some 
basic presuppositions that he suggests are fundamental in the 
scientific exploration of the human mind. 6 Some of these 
presuppositions will be briefly reviewed here to introduce to this 
thesis some basic ideas in the area of how scientific thought can 
be applied to the study of human development and human 
perception in a wholistic fashion. 
The first presupposition that Bateson introduces is that "science 
never proves anything. "7 While we may come to understand our 
Bateson, Mind and Nature, p. 27 
Ibid., p. 29 
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environment through our experiences and the development of 
predictive theories, no predictions can ever be absolutely valid. 
The models of reality developed by science will never reach 
absolute truth since the parts of scientific models are built upon 
the limitations of our own being. The whole has existence; it is the 
parts that only have a quasi-existence. We build limited models 
with the limited parts. Therefore, the only perfect model of the 
human being is the human being itself, in the whole, not what is 
contained in our science and textbooks. 
And even if we ignore the barriers of coding, the circumstance 
that our description will be in words or figures or pictures but that 
what we describe is going to be in flesh and blood and action - even 
disregarding that hurdle of translation, we shall never be able to 
claim final knowledge of anything whatsoever.s 
It is convenient to find a set of parts, such as neurons, that will 
somehow explain all of human behavior. Bateson describes this 
tendency as the rule of parsimony where the scientist seeks out a 
simplified set of assumptions that will fit the facts.9 Those people 
studying human behavior many times tend to attempt to describe 
all of human behavior with the terms and assumptions common to 
their particular field. For example, in the opening paragraph of 
the first chapter of Kandel and Schwartz textbook, Principles of 
Neural Science, Kandel states: 
The key philosophical theme of modem neural science is that all 
behavior is a reflection of brain function. According to this view -
Ibid., pp. 29-30 
Ibid., p. 30 
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a view that is held by most neurobiologists and that we shall try to 
document in this text - the mind represents a range of functions 
carried out by the brain. The action of the brain underlies not only 
relatively simple behavior such as walking and smiling, but also 
elaborate functions such as feeling, learning, thinking, and writing 
a poem. As a corollary, the disorders of affect (emotion) and 
cognition (thought) that characterize neurotic and psychotic illness 
must result from disturbances of the brain.IO 
A neural basis of behavior can be defined, named, and mapped 
out in elaborate schematic diagrams, but the resultant diagrams 
will not be the same as the actual flesh and blood nervous system. 
"The map is not the territory, and the name is not the thing 
named" is the second presupposition presented by Bateson.ll The 
whole human being and the environment of the human being has 
a reality greater than the reality of our models and theories we 
build to describe them. 
This does not mean that models and theories are not useful in a 
scientific exploration of human development and human 
perception. Bateson's fifth presupposition is titled, "The Division 
of the Perceived Universe into Parts and Wholes is Convenient and 
May Be Necessary, But no Necessity Determines How it Shall Be 
Done." 12 (This presupposition will be elaborated on later.) In any 
attempt to model the whole, our language necessitates division 
into inter-related parts. Words within language have meanmg, or 
definition; the words are specific for symbolizing a part of the 
Kandel + Schwartz, p. 3 
Bateson, Mind and Nature. p. 32 
Ibid., p. 42 
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whole. Models and theories, therefore, are like a grammatical 
"Tinker Toy" set built with predefined p1eces, put together 
according to grammatical rules, but still having an infinite variety 
of possibilities of combination. 
Our models of understanding of the reality we live within are 
arrived at or built in different ways. Many "truths" we 
unconsciously hold as true because of our experiences in this 
world. This is our common sense. We arrive at a common sense 
understanding - or model - of reality by being a participant 
within reality. There are experiences that are common to all 
people, therefore there are common sense "truths" that all people 
share. Each individual has experiences that are unique to himself 
and also has a set of individual common sense "truths". William 
S. Hatcher in his essay "Science and Religion" describes how 
science begins when the unconscious assumptions become explicit . 
... our subjectivity is bombarded with stimuli. In order to make 
sense out of this experience, we begin to make certain simplifying 
assumptions These assumptions, if they are made unconsciously 
and without reflection, become embodied in what we call 'common 
sense'. The child 'knows' that getting hit by a car will hurt, 
because he has fallen down before and experienced the effects of 
sudden acceleration. This is clearly a learned and not an innate 
response. But the child cannot articulate any principle of 
acceleration or velocity and 'prove' that he will be hurt. 
Now if, on the other hand, our simplifying assumptions are 
made explicitly and consciously (or if we make explicit those 
assumptions which were previously unconscious) then we have the 
beginnings of science.13 
Hatcher, pp. 6-7 
9 
14 
15 
16 
As was stated earlier, science never proves anything. The 
acceptance of a "truth" as true is not because it has been "proved 
absolutely" but that its acceptance makes more "sense" than its 
negation. In this way science is still subjective; it still relies upon 
the "common sense" developed through our experiences. 
We might try to formulate a general criterion of scientific truth 
in somewhat the following manner: We have a right to accept a 
statement as true when we have rendered that statement 
considerably more acceptable than its negation. Proof, in scientific 
terms, means nothing more than the total process by which we 
render a statement acceptable by this criterion. The possibility, 
even the notion, of 'absolute proof of anything is simply not within 
the domain of scientific method.l4 
Bateson introduces three terms to describe how our inner "truths" 
or scientific models relate to the whole, or reality. These terms 
are tautology, description and explanation. 
The "fundamentals" or "tautologies" of science are the explicit 
presuppositions or statements of science that have been accepted 
as true through the scientific method, or the "systematic, 
organized, directed, and conscious use of our various mental 
faculties in an effort to arrive at a coherent model of whatever 
phenomenon 1s being investigated." 15 A tautology according to 
Bateson 1s: "an aggregate of linked propositions in which the 
validity of the links between them cannot be doubted."l6 Theses 
Ibid., p. 7 
Ibid., p. 7 
Bateson, Mind and Nature, p. 253 
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tautologies are equivalent to our theories or models of reality. 
They are the "Tinker Toy" constructions using the vocabulary and 
semantic rules of our language to arrive at a coherent and validly 
constructed model of some aspect of the reality we live within. 
We continue to build the science by examining the logical 
relations between our assumptions and their consequences 
(mathematics, theorizing) and testing our assumptions 
(experimentation, i.e., the willful bringing about of experience). 
This leads us ultimately to a well-organized 'body of knowledge' 
which describes a model of reality, or a portion thereof. The 
collection of statements which make up this body of knowledge are 
the statements of science ......... this body of know ledge and the 
model (or models) it describes will be continually revised in the 
light of new experiences, new assumptions, and newly-discovered 
logical relationships. I? 
A description, according to Bateson, is a statement of observation, 
or "fact". Description is the raw data of an experiment which may 
include not only a verbal description of an event but could also 
include data in a computer or a photograph. The description 1s 
never the object that is being described but rather a 
transformation into a different medium. A pure "description" 
according to Bateson would include the facts without implying any 
connections. A description might also be described as the 
"experiences" described by Hatcher. Description can range from 
the unconscious memories of past experience which lead to 
common sense models of reality, or description can be the result 
of the "willful bring about of experience," m other words, 
experimental data. 
Hatcher, pp. 6-7 
1 1 
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An "explanation" 1s the "mapping" of descriptions onto the 
tautology or model. It is a comparison of the theory or model 
with the descriptions and experiences of reality. Theories and 
models are built as tautologies and from the logical links between 
the assumptions within the model predictions emerge. These 
predictions can then be compared to what is observed and 
experienced within reality. When there is an agreement between 
the predictions of the model and the descriptions of experience 
then the data is explained by the model. The description becomes 
"mapped" upon the tautology. 
Now, an explanation is a mapping of the pieces of a description 
onto a tautology, and an explanation becomes acceptable to the 
degree that you are willing and able to accept the links of the 
tautology. If the links are 'self-evident' (i.e., if they seem 
undoubtable to the self that is you), then the explanation built on 
that tautology is satisfactory to you. That is all. It is always a 
matter of natural history, a matter of the faith, imagination, trust, 
rigidity, and so on of the organism, that is of you or me.ts 
Hatcher introduces a similar concept when he discusses a model as 
an abstraction of reality. In this sense the model is not the 
reality modeled but is related to reality in the way in which the 
model is "interpreted" by reality. Therefore, a model or tautology 
can result in predictions which are true within the model because 
of the logically valid links between the assumptions of the model, 
however, when these predictions are compared to reality they can 
not be explained or interpreted by reality. 
Bateson, Mind and Nature, p. 93 
12 
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To say that such a model is abstract means, among other things, 
that it does not attempt to capture all of the phenomenon as we 
experience it. Whenever a model is involved in our study of a 
phenomenon, some of the statements of our science will be directly 
true not of reality but of the model. They become true of reality 
only when (and if) the model is properly interpreted in the 
phenomenon. Thus, whereas a given statement true of a model 
always remains so, it can be variously true or false of reality 
depending on the way the model is interpreted.19 
To summarize, Bateson's second presupposition m his chapter 
"Every Schoolboy Knows" is appropriate; "The Map is Not the 
Territory, and The Name is Not the Thing Named."20 In any study 
of human development and human perception observations and 
descriptions will be made, theories and models will be created, 
and attempts at relating the two - observations and theories - will 
be explained. A wholistic approach is simply a recognition that 
the explanations will never be perfect since the theories and 
models can never be the territory that is modeled. 
A wholistic approach is a "rain drop" approach to the study of 
humans. Each model created is an explanation for some small part 
of the whole. Each model is like a drop of rain, each drop "hitting" 
upon a bit of truth. As more and more theories and models are 
created and searched, for that element of truth they encompass, 
the more of the whole of the territory is understood. 
Hatcher, p. 4 
Bateson, Mind and Nature, p. 32 
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This brief discussion of science sets the stage for exploring 
perception in two ways. The first is meant to open the mind; to 
review the process of scientific thought and progression of models 
and ideas, so as to free the mind for possible progress in 
understanding the nature of perception. The second is to offer the 
thought that perception functions, at the unconscious level, very 
much like our scientific methods of thought, experimentation, and 
model building. 
14 
Perception 
Earlier, the terms process, extraction, and information were 
presented as common to many definitions of perception that are 
found in books and articles concerning perception. These words 
are generally used to describe perception in the following way: 
Perception is the process of information extraction . These terms 
will now be discussed further. 
Process: 
Movement, change, or action of some sort and degree is 
omnipresent in nature. There is no inaction or unchangeables m 
nature. There can be more change or less change, more action or 
less action but change is present at all times and at all places. 
This does not seem to be the case when we think of our 
tautological models of reality that our sciences create. Within the 
tautologies the relationships seem absolute and unchangeable. 
The words that are used to build the models seem unequivocally 
defined. But when new descriptions of the world are found to be 
"unmappable" on our present tautologies, it 1s the tautologies and 
the understanding of the words with which the tautologies are 
built that must change. 
1 5 
On a physical level one can talk of the force of one object causing 
an effect upon another object. For every cause there is an effect 
and for every effect there is a corresponding cause. Usually the 
object that is described as the cause is also described as having an 
energy or a force that is transferred to another object resulting m 
the effect. Defining objects and relationships among objects in this 
way is necessary in building our conceptual models of reality, it is 
the language of our tautologies. Seemingly fixed in truth, 
unchangeable, and eternal. But Bateson has reminded us that the 
map is not the territory mapped. The seemingly static nature of 
our defined objects and their cause - effect relationships can 
never be a complete description of the dynamic reality we live 
within. 
Imagine a very simple physical phenomena commonly described 
m cause - effect language. Two rubber balls of equal mass are in 
space (see Figure 1 ). One ball, #1, relative to an observer appears 
motionless while another ball, #2, appears to be approaching the 
motionless ball, #1, with a certain momentum. The ball in 
motion, #2, then collides with the motionless ball, #1, 
transferring the energy of its motion to the motionless ball. 
Because the two balls are of equal mass and the collision was 
"dead on" the motionless ball, #1 now moves in the same 
direction and with the same momentum as ball #2 did previously. 
The #2 ball is now motionless. In a cause - effect language the 
momentum of the #2 ball is the cause and the momentum of the 
#1 ball is the effect. But at what point in the transfer of 
1 6 
momentum from ball #2 to ball #I can the cause and effect 
relationship be "pinpointed", or defined? When is the exact 
moment the cause and effect relationship takes place? Certainly 
before ball #2 has come in contact with ball #I the momentum 
can not be a cause because it has not yet produced any effect, and 
after ball #I has left contact with ball #2 it can not be called an 
effect since there is no longer a cause. The critical period seems to 
be precisely when the two balls are in contact. This is the period 
of the cause and effect relationship, and it is not an absolute point 
in time but rather a period of time. 
PROCESS 
M 0 I 
M 
E 
N 
T 
u 
M 
time 
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Figure I: The Process of Exchange of Momentum. 
What is taking place as the balls are in contact is not static, it is 
change, it is what can be described as a process. This process 
involves the change in momentum of one ball as it relates to the 
other ball. One ball loses it's momentum while - during the same 
1 7 
period - the other ball is gaining it's momentum. It is this process 
of change that is sometime lost in the static nature of our cause -
effect language. 
Understanding this relationship between two objects and the 
dynamic nature in which change takes place is important in 
discussing perception as a process. Before a perceptual event we 
can talk about the nature of the stimulus, and after the perceptual 
event we can talk about the response, but the actual 
transformation of the stimulus to the response is a process of 
change. While our models of this perceptual process may have a 
static nature to them, the process itself is not static. Perception 
involves, and is always a part of, our dynamic, ever - changing, 
reality. 
Information Extraction: 
While the language of forces - reactions, cause - effect, and 
stimulus - response can be applied to the human brain and bring 
us many insights into the functions of the brain and mind, Bateson 
suggests that there is a characteristic of a mind that functions at a 
different level than material events and forces. This is the 
concept of difference. 21 
21 Bateson, Mind and Nature, p. 106 
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In order to have a difference it is necessary to have two of 
something. One item as a reference and the other item to compare 
with the reference. The "space" or "time" between the referent 
item and comparable item is the difference. This difference has 
no substance, and is not located in space or time.22 A mind, 
according to Bateson, has the ability to relate or respond to the 
differences in the environment. 
A difference does not m itself have any substance and therefore 
no force or energy. In order to have change or process in the 
world, however, differences are necessary. If a force is pushing 
eastwardly on an object with 10 lbs. pressure and another force is 
pushing westward on the object with 10 lbs. pressure nothing 
happens, the object is not driven by the forces. If one of the 
forces is 10 lbs. and the other 5 lbs. then there is a difference and 
the object moves. Differences m this sense "drive" the 
manifestation of the physical forces but are not forces m 
themselves. 
Information, as defined by Bateson, is "a difference that makes a 
difference." 23 What is important is the transformation from one 
difference to another difference. The human body is endowed 
with sensory systems that are specifically constructed to be 
transformable by certain differences in the world. For example, 
the auditory system is constructed to be transformable by 
Ibid., p. 102 
Ibid., p. 76 
1 9 
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differences m air pressure, the retina is constructed to be 
transformable by differences in light energy . Not all differences 
in nature will necessarily make a difference in the human mind. 
We do not have sensory organs, for instance, to detect radio waves 
but these waves are all around us. It is only through the 
transformation of the radio wave differences into differences that 
the human sensory system is capable of detecting (by a radio 
receiver) that the information in radio waves can be utilized by 
the mind. 
What carries information is the transformations of the differences. 
A difference that doesn't make a difference doesn't carry any 
information. It ts necessary for the information to be constantly 
transferred from difference to difference to difference in order for 
the information to "stay alive". The sense organs are "triggered" 
by a difference within the world and the result of this "triggering" 
is the chemical changes within the sense organ. These chemical 
changes result m a new "difference" within the organism that can 
act further as a "trigger" and perpetuate further the information 
carried by the differences. Once the difference dissipates or fails 
to stimulate further differences by triggering new nerve impulses 
the information is also dissipated and lost. 
A bit of information is definable as a difference which makes a 
difference. Such a difference, as it travels and undergoes 
successive transformation in a circuit, is an elementary idea.24 
Bateson, Steps To An Ecology of Mind, p. 315 
20 
The process of information extraction could therefore be described 
as the process whereby a difference within the world 
information makes a difference within the organism and 
continues to travel through the organism as a difference. 
In the physical world objects relate to each other and result in the 
process of change through differences but when living organisms 
are the topic of discussion the word metabolism is usually used to 
describe the processes of energy change within the organism. 
There are two parts to metabolism, there is catabolism and 
anabolism. Catabolism is usually used to describe those 
processes of digesting or breaking apart large complex pieces 
down to small elemental or individual pieces. Anabolism, on the 
other hand, is the processes of putting together or building from 
the small elemental pieces to more complex and large pieces. 
In the physical world there is a tendency for differences to move 
towards equilibrium. This might be described as a catabolic 
change. The initial energy is dissipated, broken down into pieces, 
or "digested" by the surrounding environment. While it is 
differences that "drive" the process forward, in this catabolic 
process the differences diminish as the process moves closer to an 
equilibrium. When these differences diminish the information 
they carry also dwindles (see figure 2). 
21 
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Figure 2. Catabolic Process 
This is not the case in a living mind. In the mind the senses are 
built to detect differences and the metabolism of the organism 
results in the differences being preserved and transformed rather 
than dissipated, and this preservation allows the information 
carried by the differences to have greater effect. Since 
differences in the environment have no energy in themselves it is 
the metabolism of the organism that provides the energy for these 
processes to proceed. Through metabolism within an orgamsm 
potential energy can be arranged within the organism's nerve 
cells so that it becomes "triggered" into action by a difference in 
the environment.25 The organs of sense are "triggered" by this 
difference. The metabolism within the organism sets up within 
25 Bateson, Mind and Nature, p. 112 
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the nerves and sense organs chemical situations 
unstable which could be "triggered" at any time. 
which are 
It is the 
difference between two objects in the world or the same object 
and time that "triggers" the sense organ. 
whereby the differences are "driven" into 
It is not a process 
the organism through 
external forces but rather the differences are "extracted" and 
preserved with energies from within the organism. 
There is a plethora of potential differences ready to be detected in 
our environment. Some of these we will never detect because we 
do not have the necessary sensory systems for their detection. 
Yet those differences that we have the systems for detecting, such 
as light energy, will be presented m a complex pattern to our 
sensory arrays, such as our retinas, or our cochleas. It Is our 
perceptual system that then must catabolize the complexity of the 
differences that are sensed by breaking them down into smaller 
pteces. This is different than the equilibration process that takes 
place m the physical world since the differences are preserved, 
albeit m a transformed state. An example of the catabolic 
processing in the visual system Is the line and edge detectors that 
have been discovered by single cell recordings of the brains of 
animals. In many studies and theories of human perception the 
emphasis seems to be on the mechanics of the catabolic processing 
of the sensory information. 
It is not enough to stop at the point where the catabolic processes 
of the sensory differences seems to end in small pieces. The 
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question begs, "So what now?" I would like to suggest that the 
key to understanding perception as a process 1s that in parallel 
with the catabolic processes are anabolic processes that are 
putting the pieces together into more complicated and complex 
patterns. To look at the sensory systems from the point of view of 
how it breaks down the sensations into component parts 1s like 
studying the cause-effect relationship of the two balls m the 
example above by looking at the dynamics of only ball #1 and 
ignoring ball #2. The anabolic processes are equally a part of the 
perceptual process as the catabolic processes. Again, it is through 
the metabolism of the organism that the difference continues to 
exist, and it is the simultaneous catabolic and anabolic processing 
that is taking place that pulls together differences into new 
differences with new meanmg; new information. 
To summarize so far, the nature of perception has been described 
as a process (a continuous, simultaneous, dynamic activity) 
whereby information (a difference in the world that makes a 
difference within the organism) 1s extracted (the simultaneous 
catabolic and anabolic processes whereby differences are 
preserved and combined) from the environment. 
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Perceptual Tautologies: 
In the previous discussion of science three words were presented 
that Bateson used to illustrate the process of scientific thought. 
These words were tautologies, descriptions, and explanations. 
Now I would like to apply these words to the subject of human 
perception because I believe they provide some insights into the 
perceptual process. 
One aspect of human behavior that has not been presented yet as 
it relates to perception is memory. Where does memory fit into 
this model? On a biological level we could describe memory in 
terms of the biochemical changes that are taking place in the 
brain as the human interacts with the environment. We could 
also describe the memory in terms of the neural connections -
dendrites and axons - and how they connect one with another. 
Both of these are important in understanding memory. In this 
discussion of human memory, however, I would like to use the 
word tautology as an analogy for human memory. Bateson 
defined a tautology as the explicit presuppositions or statements 
of science that have been accepted as true through the scientific 
method. I would like to suggest that a perceptual memory is 
analogous to a tautology of science. Memories are the 
presuppositions we hold within us that we accept as true about 
the world as we have experienced it. 
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These tautological like memories are defined within the large 
network of neural connections within the brain. It is impossible 
to layout all the connections within the brain in a large schematic 
diagram as well as keep up with all the connections that are 
constantly being made and broken. I am not concerned here with 
the structure as much as the function. The neural network of the 
human brain functions like the tautologies of our scientific models. 
It is our common sense model of reality. When information is 
absorbed by the sensory systems it is "mapped" upon our 
tautological neural network through the process of information 
extraction described above. In terms of perceptual functioning 
the raw data description 1s the sensory input; the light 
information, or the sound information, etc. The explanation, that 
Bateson defines as the "mapping" of descriptions onto the 
tautology, is the perceptual process that catabolizes and anabolizes 
the descriptive data within the brain. 
Circular Chain of Determination: 
It may sound like a very simplistic template model of perception 
where the perceptual information is gathered by the senses and 
compared to an inner template with the result being "yes" or "no" 
depending upon the match, but the neural tautology is not 
multiple. There IS only one brain and only one neural network, 
and therefore only one neural tautology. The outcome of the 
mapping of the sensory information on the neural network is not 
a simple yea or nay, the outcome is human behavior or 
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expression. It is the human perceptual process coming full circle 
from differences in the world that make a difference to the 
individual to differences within the individual that make a 
difference to the world. Bateson talked about this circular chain 
of determination that is an important feature to mental processes. 
Consider a man felling a tree with an axe. Each stroke of the 
axe is modified or corrected, according to the shape of the cut face 
of the tree left by the previous stroke. This self-corrective (i.e., 
mental) process is brought about by a total system, tree-eyes-brain-
muscles-axe-stroke-tree; and it is this total system that has the 
characteristics of immanent mind. 
More correctly, we should spell the matter out as: (differences 
in tree)-(differences in retina)-(differences in brain)-(differences in 
muscles)-(differences in movement of axe)-(differences in tree), 
etc. What is transmitted around the circuit is transforms of 
differences. And as noted above, a difference which makes a 
difference is an idea or unit of information. 26 
Human behavior is constantly changing, but human behavior is 
not reflexive. The behavior depends upon the results of the 
perceptual process. The perceptual tautologies serve to connect 
the information from the environment with behavior. Perception 
provides the human with greater freedom to respond to the 
environment than does simple reflexive behavior. 
The world may be full of differences - of information and 
potential information - and the human being has countless ways 
to utilize this information and express his being within the world 
through his behavior. Expression can take many forms. It can 
Bateson, Steps To An Ecolo~y of Mind, pp. 317-318 
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range from the simple reflex to the writing of a poem, the playing 
of a p1ano, scientific exploration of the elements, an altruistic act 
of human service. The list is endless the potential within the 
human being also is endless. To Bateson the characteristics of the 
mind are immanent within the total system. It is the loop from 
sensation to expression, with full and active involvement of the 
object of sensation, that characterizes perception. Life is the 
process of developing the human potential through the 
development of human expression, by active participation. 
Neural Network: 
(Neural Tautology) 
"' 
28 
:.:o:: ( 
•· •· .. ! .... 
! ~--------~7'~ I 
Perceptual Proces~ 
\~\ --- eHtrocting informa 
resulting in human 
eHpression. 
I \ 
Row Data 
Description 
EHploination: The mapping 
of the doto onto the 
tautology 
EHpression: BehaiJiorol 
outcome, completing 
the loop. 
Figure 3. Diagram of Perceptual Process 
Perception has been described as a process of information 
extraction; now perception can be described in its place within the 
continuum between the chemical/neurological and the 
cognitive/psychological. In this way, perception can be discussed 
within a wholistic context that brings together the various 
elements involved in the perceptual process. These elements, 
when working together, bring alive the "immanent mind" 
described by Bateson, resulting in information extraction and 
behavioral expression. 
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Perception Within the Whole: 
27 
In building a wholistic model of human development it is still 
necessary in describing the whole to divide the whole into parts. 
These parts are imaginary, however, and have no existence in 
themselves. Bateson describes this principle and generality and 
how he has attempted to teach it in the classroom.27 He presents 
a figure (see figure 4, #1) and the students are asked to describe 
it in written English. 
..----.B 
#1 #2 
I 
I 
A 
Figure 4. Bateson's Classroom Demonstration 
There are many ways in which the description can be made, and 
this is one of the points that Bateson is making in the example 
(that there is no necessity as to how something should be 
Bateson, Mind and Nature, pp. 42-44 
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described). One technique that is used to describe the figure is to 
draw an imaginary line from B to A (see figure 4, #2), and in so 
doing the student is then able to describe some parts, a hexagon 
and two triangles, and the relationship between the parts, and 
thus describe the whole. The line between B and A has no 
existence in the whole and the three parts that result from the 
division result only from the tmagmary division; if the whole were 
divided differently the parts would be defined differently. 
In this wholistic theory of perception this same principle of usmg 
imaginary divisions in order to create parts that are more easily 
described than the whole is utilized. In this way the whole can be 
described through the relationship of the . . 1magmary parts. 
Perception can be further defined as a convenient functional part 
of a wholistic theory of human development that provides 
insights into the human being that can be applied to helping 
him/her to develop to his/her potential as a human. 
In this theory of human development there are SIX parts. These 
parts form a model of human development that is useful for 
applied developmental therapy but the model is not absolute nor 
the only way to describe the whole human. The six parts of the 
model are the biological, the neurophysiological, the perceptual, 
the cognitive, the affective and the volitional. They are like the 
"lines" of Bateson's figure; not really there in the reality of the 
whole but useful for formulating a practical description of the 
whole. Figure 5 is a brief representation of each of the parts, and 
3 1 
the pages that follow will consider each of these parts, 
individually. 
Volition 
Cognitive 
E 
X 
p 
R 
E 
Physiological Perceptual t----------tS 
s 
I 
Affective 0 
Figure 4: Perception Within the Wholistic Human 
(Representing the different levels of human functioning, 
and the ever expanding expression of human potiential 
that comes with development through the various levels.) 
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The Biological Level: 
~U @0 @cgJU ~@U 
WORDS 
Phys1 cs 
Elements 
Molecules 
Chem1 stry 
B1 ochemi stry 
Genetics 
Anetomy 
Form 
Energy 
Professional Concerns: 
Nutrition 
ToHins 
Disease 
Medical Science 
The first of the divisions is the biological. The biological aspects of 
the human being are its vegetative functions, its biocheiPJstry and 
physics. This internal vegetative state of the human forms the 
foundation for all the higher functions. The body maintains a 
certain biochemical homeostasis. If the balance is not maintained 
then illness can result. The whole body is essentially made of 
many different kinds of molecules and these basic chemicals are 
placed in certain combinations and quantities to produce all the 
various tissues and bones. In addition many important chemical 
reactions take place that are necessary for the maintenance of life. 
A healthy human being means that these structures and chemical 
reactions are all functioning as they should. When they are 
functioning well then the body is best prepared for further 
development in the other divisions to be described next. When 
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they are not functioning as they should then higher levels of 
functioning can be held back. 
Nutrition is obviously an important element in the development of 
the proper internal environment for the body to maintain itself. 
Nutrition maintains the proper homeostasis in the body and 
prepares the body for action and function in the higher planes of 
development. When nutrition is lacking then the body must 
adapt to the shortcomings and this adaptation will lead to 
restrictions in other areas of performance. 
While proper nutrition is necessary in order to build a body 
capable of expressing human potentials, the biology of the human 
can also be adversely affected by toxic substances. An example is 
lead. If lead is ingested it may cause neurological damage. This 
neurological damage will result in decreases in the abilities of the 
human individual to release it's potentials. A person may also be 
born with a certain biological makeup that is different from 
others. Genetics will play a role here. Different people can deal 
with their biological environments in different ways. Thus three 
general principles emerge in the biological realm to maximize the 
developmental potential. 
The first is the proper nutritional environment. This means that 
the proper foods should be available and consumed in the proper 
quantities and with the proper frequency. Each individual has 
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different nutritional needs so that the same nutrition isn't 
necessarily ideal to all. 
The second principle is the isolation from as many of the toxins 
that can be potentially harmful to the body's biological state and 
future development. This may not be totally possible and may 
not be totally desirable in that there may be some biological 
benefit for the exposure to certain substances that serve to 
strengthen the individual even though at first they are stressors 
to the individual. But other substances such as lead which have 
know permanent negative effects on the body's biology should 
definitely be avoided. 
The third principle ts the healthy environment free from disease 
causing organisms. This principle, like the second principle may 
be impossible on an absolute scale and may be undesirable on an 
absolute scale also. The body will inevitably get sick from time to 
time and this is necessary to build a strong immune system, 
however, there are certain diseases that should be avoided 
because of the potential for lasting harm. 
If humans were nothing more than biology, then we might not be 
that different from vegetables and plants. In animals and 
humans the biological level of functioning has reached a level of 
complexity to form nerve cells which have the capacity to 
transfer differences (information) from one point to another at 
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extreme speeds. This leads us to the next level of functioning and 
division within the model - the neurophysiological. 
36 
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The Neurophysiological Level: 
WORDS 
Autonomic Functions 
Reflex 
Professional Concerns: 
Neurol ogi eel Pet tern 
Psychomotor 
Anti g rev i t y 
Coordination 
Alignment 
Focusing 
- ·Tracking 
Proper deuelopmental 
enperiences 
Occupational Therapy 
Physical Therapy 
Deuelopmental Optometry 
Speech Language Therapy 
The biological functions set the stage for the development of the 
neurophysiological division. Built within the well balanced 
biological system is a nervous system. The biology reacts with 
the environment in a chemical nature. The chemicals need to be 
in close proximity in order to interact with one another. In the 
nervous system conditions in the outer world 
(differences/information) are transduced (extracted) into nervous 
impulses. These impulses travel through neural networks, 
become modified by other impulses, and finally travel to an 
effector system such as the muscular system. It is a circuit loop 
where differences m the world are processed through the 
neurology to lead to behavior that produces new differences in 
the world. The advantages of the nervous system over the 
biological system is the increased speed of transducing and 
transferring information and the ability for the information to be 
distal to the sensory system rather than in direct contact. 
The important aspect of the neurological level is that the neural 
system involved at this level has been specifically designed to 
detect particular differences in the environment and to respond in 
specific ways. It could be said to be "hard wired." The 
neurophysiological aspect of human function is dependent on 
human genetics because the human genetic code specifies the 
structure and gross connections of the nervous system. Humans 
are all built with basically the same components that are put 
together in the same way and function in the same manner. 
The functions of the neurophysiological level tend to be those 
functions that perform at an automatic or reflexive level, without 
consciousness or attention to the process. An example might be 
the muscle tendon stretch reflex. When the muscle tendon ts 
stretched nerve impulses are generated by sensors and then 
travel to the spinal cord where they interface with other nerves 
that carry a signals back to the muscle to compensate for the 
stretching of the tendon. It is an automatic reflexive behavior 
that consciousness has little impact upon. Other examples of 
neurophysiological level functioning are motor skills (such as 
walking, runnmg, jumping), visual skills (such as tracking, 
focusing, and alignment of the eyes), and basic auditory/speech 
skills. 
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Even though the neurophysiological system is "hard wired" does 
not always mean that the system works with peak efficiency from 
the beginning. Many times the function must be exercised in 
order to develop refinements and efficiency. For example while 
an infant's genetic code specifies how it's nervous system should 
be constructed in order for skills such as walking or talking, if the 
infant does not have the proper experience (such as never being 
talked to or having room or opportunity to be mobile) than the 
structure and connections will not develop properly. 
The clinical principles that become apparent in the realm of 
neurophysiological development are as follows: 
1.) Genetics will play a role in the development of the nervous 
system, however apart from genetic counseling there is little that 
can be done on the genetic level clinically. 
2.) Assurance of appropriate developmental experiences ts the 
most clinically important area in addressing the needs of the 
neurophysiological area. Given the proper environments most 
developing children will be motivated to develop the skills they 
need. It doesn't take any conscious effort on their part, they just 
develop their skills through their play and exploration. 
Development of the neurophysiological level is cross-cultural. 
Humans, no matter what culture they are born into, have basically 
the same nervous systems and develop their nervous systems to 
perform in basically the same manner. For example, m all 
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cultures children learn to walk, throw, focus their eyes, converge 
their eyes, etc. 
3.) When the proper environments are not available, or when they 
are available but the skills are not developing as they should, then 
specific therapy aimed at the needed skills will be needed. This 
could be sensory integration from an occupational therapist, v1s10n 
therapy from a developmental optometrist, speech/language 
therapy from a speech pathologist, etc. 
4.) Sometimes when the neurology is considerably disrupted such 
as in cases of cerebral palsy, stroke, traumatic brain injury then it 
may not be simply an issue of enhancing skills but an issue of 
finding alternatives and developing compensatory skills in other 
functioning areas. 
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The Perceptual Level: 
Peme tual 
Begins with Body lmege moves in two 
developmental directions. 
A. Outward: Spatial, Environment 
B. Inward: Affective, Knowledge 
of Self 
Occupational Therapy 
Speech Language Therapy 
Deuelopmental Optometry 
Education 
Psychology 
The perceptual level is built upon the nervous system. At the 
neurophysiological level the sensory systems were described as 
"hard wired" to the effector systems. At that level the nervous 
system functions like a radio or a TV in that it is designed for a 
specific function and can't deviate far from the function it was 
designed to perform. The perceptual system is like a computer, 
having the same basic electronic components that the TV does but 
organized in such a fashion that it becomes ready to be 
programmed to perform many different functions. The functions 
of the computer are much less limited by the hardware, it is the 
software that becomes important in the development of many 
different functions. 
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The environment that we live in Is infinitely composed of 
differences or bits of information. We certainly can't be created 
with a nervous system built to detect all the differences in the 
environment, but if a "programmable" nervous system could be 
created that would be able to "learn" to detect differences in the 
environment, that might be important for the individual's 
survival. This, of course, would be a great advantage. Thus the 
perceptual system is capable of such "programing." It functions 
such that differences in the environment lead to difference in the 
individual and then differences in behavior upon the 
environment. The system is not "preprogrammed" by genetics 
but can "learn". 
Both the neurophysiological and the perceptual levels deal with 
input and output. The input is the differences in the world that 
are detected by the sensory systems while the output Is human 
behavior as expressed through the muscular system. As an 
output system the muscles can be used in infinite ways. For 
example consider the fine muscular control that is used to produce 
speech, or to play a piano. In the neurophysiological level specific 
differences are connected with specific muscular control which 
defines the "hard wired" nature of this level. At the perceptual 
level the human can develop new relationships between 
differences in the world and behavioral expressions. 
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The important aspect of the perceptual level of functioning is that 
m order for a difference to be detected it must create a difference, 
or an expression of some sort. In this way differences in the 
world that do not make a difference in the individual are not 
perceived. Or, in other words, that which can not be expressed 
can not be seen, and that which can not be seen can not be 
expressed. The loop must be closed - from differences in the 
world to differences in expression that create more differences in 
the world - for perception to have taken place. 
Let's return to Bateson's example of a man cutting down a tree 
with an axe .... 
Consider a man felling a tree with an axe. Each stroke of the 
axe is modified or corrected, according to the shape of the cut face 
of the tree left by the previous stroke. This self-corrective (i.e., 
mental) process is brought about by a total system, tree-eyes-brain-
muscles-axe-stroke-tree; and it is this total system that has the 
characteristics of immanent mind. 
More correctly, we should spell the matter out as: (differences 
in tree)-(differences in retina)-(differences in brain)-(differences in 
muscles)-(differences in movement of axe)-(differences in tree), 
etc. What is transmitted around the circuit is transforms of 
differences. And as noted above, a difference which makes a 
difference is an idea or unit of information. 28 
Now consider two different people with axes, one an experienced 
logger, the other who has picked up an axe for the first time. 
Both the logger and the novice have similar nervous systems and 
bodies which have been constructed so that they are able to swing 
Bateson, Steps To An Ecology of Mind, pp. 317-318 
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an axe. The self-corrective process that Bateson describes, 
however, 1s highly refined in the logger and poorly refined in the 
novice. To the logger, differences in the tree will make a 
difference in the movement of the axe causmg new differences m 
the tree. To the novice these same differences are not able to 
make a difference m the movement of the axe. 
the logger, therefore, see the tree differently. 
The novice and 
The logger gets 
more information from the tree than the novice because the 
logger has a more refined expressive system when it comes to 
wielding an axe than the novice. 
The different expressions developed by the individual in his/her 
environment may not be the same between individuals. In 
different cultures where the individuals have very different 
environments and experiences m the environments, certain 
differences might be important to be able to detect while other 
difference could be relatively unimportant. This leads to 
differences in the way people perceive the world depending upon 
their experiences and the importance placed upon certain 
experiences by the culture the individual is a part of. Many 
perceptual skills therefore become culturally determined whereas 
the neurophysiological level skills are species determined. 
The important clinical principle at the perceptual level is the 
proper cultural expenences. 
where he/she can develop 
The child needs rich environments 
abilities of differentiation and 
personal expression. There are two directions which this 
44 
development needs to take. The first is within the outer world, 
learning to differentiate and express aspects of the world that are 
external to the individual. The second is within the inner world, 
learning to differentiate and express aspects of the inner world of 
the individual (e.g. the individual's emotions, feelings, intuitions). 
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The Cognitive and Affective Levels: 
Cognitive 
Abstract 
Outcome is Intellect 
Empirically based 
Outward 
Spatial 
Symbolic 
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KNOWING 
UNDERSTANDING 
Outcome is empathy/ 
Inward 
Intuitive 
Imaginative 
Global 
Unifying 
Spiritual 
Education 
Psychology 
The perceptual level provides the human ability to detect the 
varied amount of environmental differences. Characteristic of the 
perceptual level is the necessity of having the environmental 
stimulus physically present. 
will not be any response. 
If the stimulus is not present there 
What can not be seen can not be 
expressed. At the cognitive and affective levels the perceptual 
level has reached a point of complexity and refinement such that 
expressions become symbolized. This is to say that instead of 
simple muscle contractions the expressions become much more 
complex and patterned, and the pattern becomes more important 
than the actual muscular response. 
Language is an example of the symbolization at this level. Words 
are produced through complex muscular patterns, but it is not the 
actual muscular contractions that are important at this level, it is 
the relationship between the object and it's patterned response, or 
symbol. 
Now we have the ability to internally manipulate or "operate" 
upon symbols. Symbols are "imagined" and "looked at" without 
the object that is symbolized being present in the environment. 
With more internalization of symbols comes a new capacity to be 
able to look at differences among the symbols, to have as new 
differences the comparisons between symbols. This results in 
new internal symbols but these symbols have a different quality 
than the symbols that are derived from observation of the real 
environment. These new symbols are abstract. The difference 
does not have any reality apart from the symbol. For example, 
through the cognitive processes a prediction or anticipation for a 
future event might result. Yet, in reality there 1s no direct 
difference that can be observed that indicates this future event. 
Therefore, the symbol for the future event has no existence apart 
from itself, it is abstract. The development of the cognitive 
allows the individual not only to "learn" by becoming able to 
respond to many of the umque differences in his environment 
that may be important to his survival but also allows the 
47 
individual to "imagine" possibilities and anticipate thereby 
providing an edge in competition over an individual that can only 
react to a situation after the fact. 
Returning to the example of an experienced logger and a novice. 
The logger has developed a vocabulary specific to logging. He has 
names for all the different kinds of equipment and words for 
different logging techniques. The experienced logger could sit in 
the cafe with other loggers and discuss equipment and techniques, 
using their vocabulary to symbolize the real materials and 
methods. They could try it out "in their heads" so to speak, 
"seeing" the differences. When they return to the forest they 
could implement what they learned from each other. The novice, 
on the other hand, does not have the vocabulary, or even if the 
words where defined for him he does not have the experiences to 
relate to. It is unlikely the novice would be able to return to the 
forest and implement immediately what he learned on a symbolic 
level without him having developed the concrete experiences first. 
The principle of development of the cognitive level is exercise of 
the problem solving nature of the cognitive system. Here too it 
requires a motivating factor in order to provide the impetus for 
the development of discovering the abstract differences within 
the individual. 
The affective is similar to the cognitive in that the processes move 
internal to the individual and become symbolized. But in this 
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case the perceptual data base is of differences in internal states. 
The individual is now able to symbolize these internal states and 
discover more about the self by manipulation of these symbols. It 
is through the development of the affective level of functioning 
that skills such as empathy come about, the ability to understand 
one's self to better understand the other. 
49 
The Volitional Level: 
Motivational 
Active Will 
Outcome of Volition is Dynamic Action 
Motive Force 
Impetus of development 
Desire to Know and Understand 
Volition 
E 
... 
On the diagram the volitional level borders all of the other levels. 
The volitional level consists of the motivation or drive for all of 
the other levels of development. The fetus could be thought of 
similar to the seed of a large redwood tree. Within the seed Is 
tremendous potential. Growth and development are the key to 
transforming the potential of the seed to the reality of the 
majestic full grown redwood tree. By what force, however, does 
this growth and development arise? In human development and 
growth in which the potential is so great, where does the motive 
force for the progressive development spring? It is my belief 
that it does not spring from any of the above mentioned 
developmental levels but is an important element for the proper 
development to proceed within each of the levels. When 
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motivation is the topic of discussion then the volitional level of 
this model being discussed. 
I have described a model of perception; yet no model provides an 
explanation for all aspects of a phenomena. This model of 
perception likewise 1s limited and leaves many questions 
unanswered. In fact I often think of aspects of the phenomena of 
perception that the model does not answer. These unanswered 
questions may need a different model to bring m some 
understanding. This model, it is hoped, will bring a higher level 
of understanding to some aspects of human perception even 
though it may just be a drop of rain compared to the ocean. 
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Development of Perception 
The Importance of Experience: 
29 
When the biological health and the neurophysiological health of 
the individual is functioning well, then the individual has the 
proper foundation for the development of perceptual skills. What 
is needed at this point is quality experiences. Experiences are 
engaged interaction with the environment. The system is ready to 
learn but will only learn if it is provided with stimulating 
environments. Greenough, Black and Wallace discuss how 
experiences can influence the development of the brain and 
introduce two important categories of development; experience 
expectant development and experience dependent development.2 9 
Experience expectant development is designed to take advantage 
of those environmental experiences that are ubiquitous to the 
species. A child is born with a nervous system that has been 
partially "prewired" , according to the child's genetics. The 
genetics specify that for further refinement and development of 
the nervous system the child should have certain experiences. 
These experiences become the stimulus for the nervous system to 
develop further by providing the necessary guidance to the 
developmental process. If these experiences are lacking, then the 
child's nervous system will not develop the skills that it was 
Greenough, Black, + Wallace, pp. 539-559 
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designed for. This kind of nervous system development is called 
experience expectant development because the child's nervous 
system is expecting those specific experiences to stimulate and 
guide its development. The skills that are developed through 
experience expectant development are skills which are common to 
the species. The skills will be found in all people regardless of the 
culture they grow up within. A good example of experience 
expectant development on the neurophysiological level is the 
development of walking skills. All people walk and all people go 
through the same stages in the development of walking; such as 
rolling over, crawling, creeping, pulling oneself up, 
unsupported, walking, running, etc. 
standing 
Greenough, Black and Wallace suggest that in expenence 
expectant development the nervous system is initially constructed 
with an abundance of neural connections, and that the expenences 
tend to determine which these connections survive and which 
deteriorate leaving the individual with a refined system in the 
end.30 The process of selecting and weeding out of connections 
will take place during a period of time called a critical period 
whether or not the individual has quality experiences or not. But 
if the quality experiences are lacking, then the weeding process 
proceeds without yielding quality developmental skills. If the 
critical period lapses without the quality experiences that were 
expected, then the development of the same skills later on may be 
very difficult. Critical periods are the time span in which the 
30 Ibid. 
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genetics of the child have determined that certain experiences 
should be had for the development to proceed in the best manner. 
When the experiences do not happen, then the skills do not 
develop properly. Further development may then be impaired 
because of the lack of development of some of the important 
prerequisites. 
The other kind of development 1s experience dependent 
development. Experience dependent development is unique to 
the individual and culturally specific. There is considerable 
information that is unique to the individual's environment such as 
the physical surroundings, the social codes, the language, and the 
cognitive demands. The experience dependent development 
provides a system that is ready to learn how to utilize the 
information. The system is ready to develop skills in general 
when they become available. It is not waiting for or expecting 
any specific experiences and there is no critical period of time for 
the experiences to occur. In experience dependent development 
it is not the weeding out of an overabundance of nerve 
connections but rather the construction of new connections that 
takes place when learning.31 When applying these principles to 
perceptual development, two concerns arise: 
1) Between infancy and adolescence the child will pass through 
most if not all of the critical periods. It is during these early 
years that it is important for the child to have those expenences 
31 Ibid. 
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that the experience expectant system of development is expecting. 
Because these experiences tend to be ubiquitous then there 
usually is no need to create or modify special environments in 
which the expenences can be had. They will tend to occur 
naturally and therefore the developmental professional needs 
only to assure that the skills are being developed. No specific 
training is needed. The only intervention is to assure that the 
children have a normal environment and room in which to engage 
m those activities that children desire to do naturally. If a child 
1s unnaturally quiescent, then intervention to encourage activities 
common to all children at that age may be warranted. 
2) The second principle is not age specific. To develop those 
perceptual skills that are experience dependent, the individual 
needs the opportunities to have quality experiences that are 
common within the culture the individual is a part of . Again, 
like the experience expectant development, many of the 
perceptual skills will develop without any overt environmental 
control from parents or teachers. Just the fact that the individual 
is actively interacting within the culture will be enough to pick up 
many of the perceptual skills that are needed. There are many 
perceptual skills, however, that may not be readily available for 
experiencing unless parents or teachers provide the specific 
environment. For example, the city child may have developed 
fine perceptual skills for all the happenings of the city but taken 
out to the country where the child has not had any pnor 
experience and he/she may not be perceptually aware of what is 
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happening in the forest. A child that has had many different 
experiences in a variety of environments is gomg to develop a 
greater perceptual base than the child that has limited 
experiences. 
Quality Experiences: 
32 
All experiences have some value yet some could be described as 
higher quality experiences than others. John Dewey, in his book 
Experience and Education, discusses what is meant by quality 
experiences. Education as described by Dewey is "a development 
within, by, and for experience. "3 2 Not all experiences are 
considered to be beneficial, therefore experience and education 
are not directly equated with one another. There are those 
experiences that are mis-educative in that they distort or arrest 
the growth of further experiences. Quality experiences are 
experiences that have continuity. Experiences that have 
continuity develop possibilities and stimulate new experiences. 
Continuity of experience can be used as a means of discriminating 
between those experiences that are educative with those that are 
mis-educati ve. 
The other important element to quality experience is interaction. 
An individual has needs of their own which may change from 
time to time, as well as certain capacities that might be 
determined m part by the integrity of their biological and 
neurological makeup. Quality experiences take into account the 
Dewey, p. 29 
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interaction between the needs and capacity of the individual with 
the outward or objective environment. 
Continuity and interaction both need to be taken into account for 
an experience to be a quality experience. They must be balanced 
properly since development will not proceed far if the experience 
is lopsided one way or the other. For example, if a child is left to 
him/herself, the child's needs, desires and capacity will be the 
guide to his/her activities and experiences. The child will grow 
and develop through the experiences but the experiences that the 
child engages in will probably lack continuity. The experiences 
will most likely be more immediately gratifying, but not open 
many doors for further or deeper experiences latter on. On the 
other hand, the child that is placed in a regimented program in 
which all the experiences have been preplanned without any 
regard for the desires, needs, or capacities of the child, then the 
child may be again be held back from developing. There has to 
be a balance. 
A developmental professional usually tests an individual and 
determines areas that need to be improved. The professional Is 
concerned primarily with continuity. The professional is going to 
engmeer a developmental program that has a beginning and an 
end point goal with appropriately graded continuous steps 
between the two. The developmental professional can then set 
up environments in order to teach new skills through 
experiences. But if the individual being taught lacks motivation 
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then the development of the skills may not occur, the progress 
may be very slow. The needs and motivations of the client are of 
first importance. Of second importance are the incrementally 
continuous goals of the developmental professional. Once the 
professional has an understanding of the needs and motivations of 
the individual then he/she can construct environments that meet 
both the clients needs and motivations as well as the 
professional's developmental sequence and goals. This is the art 
of developmental therapy. 
The Discovery Response: 
One way to gage or measure whether an experience is 
educational or not is to look for discovery responses within the 
individual engaged in the experience. It is a common expenence 
for an individual; after spending time searching for new 
information, to suddenly say "now I see it." This is the moment 
of discovery, it is the proverbial light bulb coming on in the head. 
It is a discovery of a new means of expression, hence a new 
means of perception. In developing perception this moment of 
discovery is critical. It is the signal that something new is now 
perceived. It reinforces the motivational energies that are put 
into the search and stimulates the individual to continue to search 
for new perceptions and new levels of understanding. 
If the individual is engaged in an expenence that does not 
produce any discovery responses, because it is a task above the 
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individual's capacity at the moment, then the interests and 
motivations of the individual will soon go elsewhere. The activity 
does not meet any needs, it is not motivational, it is simply 
frustrational. If the activity does not produce any discovery 
response, because it is too easy since the individual has already 
gained the skills or had the experience, then again the individual's 
interests and motivations will go elsewhere. A balance point 
between an activity that is too easy and one that 1s too hard will 
produce the most discovery responses and the most efficient 
learning. 
The goal of perceptual training should be to produce within the 
student perceptual discoveries. This requires the teacher to set 
up an environment that has motivational value to the student 
(interaction), that is a step toward the goals set by the teacher 
(continuity), and that is not too difficult or too easy for the 
student to make frequent discoveries. The student must also be 
allowed to make discoveries on their own. If a well meaning 
teacher tries to aid the student by pointing out the differences 
that should be discovered then the student is not developing the 
skills of searching for and discovering a new means of expression. 
The teacher is using their own skills and the student is learning to 
let someone else take over when the going gets hard. Perceptual 
training should also involve variety. The discoveries need to be 
further reinforced but not in situation specific tasks. They need 
to be generalized to become applicable to many aspects of the 
world. 
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Finally, let us not forget the total system, and become too focused 
on the inner functions or dysfunctions of the mind and brain. Let 
us be careful not to dismiss potential within others and fall into a 
pattern of do little, or do nothing. 
This self-corrective (i.e., mental) process is brought about by a 
total system, tree-eyes-brain-muscles-axe-stroke-tree; and it is this 
total system that has the characteristics of immanent mind.33 
The whole system manifests the characteristics of mind, 
perception, and human expression. Isn't the most rewarding 
aspect of life the awareness of our immanent mind, the awareness 
of our very existence? Everyone deserves to be a participant in 
life to their fullest extent. 
33 Bateson, Steps To An Ecology of Mind, pp. 317-318 
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Summary 
Perception has been described as a process (a continuous, 
simultaneous, dynamic activity) whereby information (a 
difference in the world that makes a difference within the 
organism) is extracted (the simultaneous catabolic and anabolic 
processes whereby differences are preserved and combined) from 
the environment. This process takes place by descriptions 
(information in the raw data form as it impinges upon the sensory 
receptors) becoming "mapped" (the extraction process) upon the 
perceptual tautology (neural network containing all past 
experience) which leads ultimately to a behavioral explanation or 
expresswn (the closing of the loop from differences in the world to 
differences in the world ). The perceptual process is one division 
(for our model's sake not reality's) of the wholistic human, the 
function of which can also be described by other divisions, such as 
the biological, neurophysiological, cognitive, affective, and 
volitional. Development of perception is through experience 
(interaction of the perceptual process with the environment) 
which can be either expectant (ubiquitous, common to all 
experiences that lead to common perceptual skills) or dependent 
(individualized, culturally unique experiences leading to specific 
perceptual skills). Perceptual development proceeds best if the 
experiences have continuity (experiences that lead to further and 
deeper experiences) interaction (meeting the needs and capacity 
of the individual ) and produce many discovery responses (the 
6 I 
development of new connections between the world and behavior, 
i.e. new perceptions). 
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